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Background: Family medicine (FM) residents and medical and nursing students play an 
important role in the development of preventive and health-promoting activities. 
Objective: To evaluate the health-related lifestyles and cancer-preventive behaviors of 
medical and nursing students and FM residents in relation to the European Code Against 
Cancer (ECAC).  
Methods: This was a descriptive, cross-sectional study performed in Spain. Medical and 
nursing students, and FM residents completed a self-administered questionnaire focused 
on health-related habits and clinical behaviors related to the ECAC.  
Results: A total of 740 participants completed the questionnaire. 12.2% (95% CI [9.8–
14.5]) were smokers and 77.3% (95% CI [74.3–80.3]) sporadically consumed alcohol; 
34.2% (95% CI [30.8–37.6]) practiced physical activity 2–3 times a week, and 12.1% 
(95% CI [9.8–14.5]) were overweight or obese. 54.2% (95% CI [50.6–57.8]) regularly 
consumed vegetables. Differences were detected in the completion of screening tests for 
colorectal cancer (p < 0.001), breast cancer (p = 0.023), cervical cancer (p = 0.006), and 
prostate-specific antigen determination (p < 0.001) in relation to the participants’ 
academic profiles.  
Conclusion: Our results reveal heterogeneous practices between the participants in terms 
of health-related habits. Awareness about the risks of smoking and being overweight were 
high, however, the perception of the risks associated with solar exposure and alcohol 
consumption was poor. There was general agreement upon the importance of performing 
screening tests for breast, cervical, and colorectal cancer, but there were discrepancies 
related to the need to perform the prostate cancer screening test.  
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Introduction 
Cancer is one of the main causes of morbidity and mortality in the world [1]. In 2018 an 
estimated 18.1 million cancer cases were detected, and 9.6 million cancer-related deaths 
were recorded worldwide. According to Global Cancer Observatory (GLOBOCAN) 
statistics from 2018 [2], 23.4% of all cancer cases presented in Europe, followed by 21% 
in America, and preceded by 48.4% of cases in Asia. The incidence of cancer and the 
mortality associated with this health problem have both notably increased over the past 
few decades. Among the reasons for this worldwide increase in cancer cases are: ageing 
population and changes in the prevalence and distribution of the main cancer risk factors 
associated with socioeconomic development. 
The World Health Organization published data showing that 30–50% of diagnosed 
cancers are attributed to external and modifiable factors [3]. The consumption of tobacco 
and alcohol, poor diets, and physical inactivity represent the main risk factors both for 
cancer and other non-communicable diseases. Thus, awareness of this health problem and 
its early diagnosis by health professionals might be decisive in reducing the incidence of 
this disease.  
The European Action on Cancer plan [4], promoted by the European Commission, which 
has included the European Code against Cancer (ECAC) [5] since 1981, aims to promote 
healthy lifestyles and reduce the individual risk of developing cancer. The 
recommendations included in the ECAC encompass the promotion of physical activity, 
consumption of fruits and vegetables, reduction in red meat consumption, controlled 
bodyweight, reduced tobacco and alcohol consumption, and protection from prolonged 
sun exposure. In addition, as secondary prevention measures, the ECAC includes 
recommendations on the performance of screening tests for the early detection of 
colorectal, breast, and cervical cancer.  
Some recent work has assessed the cancer-preventive strategies driven by primary care 
(PC) health professionals [6] or undergraduate students [7], who all play an important role 
in the development of preventive and health-promoting activities. Likewise, other groups 
[8, 9] have identified a significant association between the healthy behaviors promoted 
by health professionals and students in their own clinical practice versus their personal 
health-related habits; the implementation of preventive advice by the general population 
was higher when their care providers also personally applied these recommendations to 
themselves. At the national level, only one previous study has focused on the knowledge 
and practices of PC health professionals in relation to the ECAC [10]; highlighting the 
application of the ECAC’s recommendations among PCs and, in turn, the association 
between these healthcare professionals’ knowledge of the ECAC and the implementation 
of their own personal cancer-preventive practices. 
Despite the role played by PC professionals in the prevention of cancer [11] and the 
relevance of the advice these professionals give, very little work has been done to study 
how medical and nursing students and postgraduate professionals apply the lifestyle 
habits and clinical behaviors mentioned in the ECAC within their own routines. Given 
that the sociodemographic characteristics of students and residents receiving training in 
health fields differ from those of health professionals [12], it would be useful to 
objectively assess the health-related habits and clinical behaviors of these populations and 
to determine whether their knowledge of the ECAC correlates with their own behavior.   
Therefore, the objectives of this study were (a) to understand the health-related habits and 
clinical behaviors of medical or nursing students and FM residents in relation to the 
recommendations set out in the ECAC; (b) to determine whether their own 
implementation of these habits and behaviors were related to their knowledge of the 
ECAC; (c) analyze the relationship between the sociodemographic characteristics and 
academic profiles of this population in relation to their knowledge of and personal 
implementation of the cancer-preventive practices set out in the ECAC.  
Methods 
Design  
This was an observational, descriptive, cross-sectional study.  
Participants 
The study population comprised two groups: (1) FM residents based at the FM teaching 
units in Cordoba (n = 79) and Ceuta (n = 12); (2) second year (n = 98), third year (n = 89), 
and fifth year (n = 54) medical students, and first (n = 113), second (n = 106), and fourth 
year (n = 119) nursing students in the Faculty of Medicine and Nursing at the University 
of Cordoba; and fourth year nursing students (n = 70) in the Faculty of Medicine at 
Francisco de Vitoria University in Madrid.  
The following inclusion criteria were applied: (1) FM residents at the FM teaching units 
in Cordoba or Ceuta or students in the Faculty of Medicine or Nursing at the University 
of Cordoba or Francisco de Vitoria University in Madrid; and (2) accepted the invitation 
to collaborate in the study by signing their informed consent to participation.  
Sample size 
Using an alpha error of 5% and based on the assumption that 50% of the participants 
would have practiced the ECAC recommendations, we calculated that a sample size of at 
least 377 would be required to obtain a 5% level of statistical accuracy.  
Sample recruitment 
The study population was recruited in two ways: (1) we sent e-mails to the FM residents 
at the Cordoba and Ceuta teaching units; each resident received a message explaining the 
purpose of the investigation, requested their informed consent to participation, and then 
asked them to complete the questionnaire via Google Forms and Google Drive. We 
delivered the questionnaire in person to the students in the Faculties of Medicine and 
Nursing at Cordoba and Francisco de Vitoria Universities, so that they could complete it 
before they started of one of their classes delivered by teachers linked to one of these 
universities.  
The questionnaire was created by professionals in the FM teaching unit at Cordoba 
university in collaboration with members of the Evaluation Group and Health Education 
Group at the SemFYC (Spanish Society of Family and Community Medicine) within the 
PAPPS (program of preventive activities and health promotion) [13]. The questionnaire 
was designed to be anonymously self-administered by each participant and its logical–
apparent, consensus, and content validity had been previously shown [14].  
Variables 
The questionnaire included sociodemographic variables (age and sex), academic 
variables (center and training course), health habits (physical activity, weight, level of 
sun exposure, consumption of fruits, vegetables, red meat, tobacco, and alcohol), and the 
opinion about the performance of clinical screening tests for colorectal, breast, and 
cervical cancer recommended by the ECAC. Prostate-specific antigen (PSA) 
determination was also included, even though this test is not specifically recommended 
in the ECAC, because it is widely used means to screen for prostate cancer.  
Main measurements 
The main measurements in this study were: the practice of health-related habits and 
clinical behaviors listed in the ECAC and their association with knowledge of the ECAC 
among the study cohorts.  
Ethical and legal considerations 
This work was carried out between January 2017 and April 2017. The study was approved 
by the Ethics and Clinical Research Committee at the Reina Sofía Hospital in Cordoba.  
Statistical plan 
We carried out a descriptive analysis of the variables and calculated the 95% confidence 
intervals (95% CI) for the main variables. Bivariate analysis (Chi-squared and Mann–
Whitney U tests) were used to test the relationships between the sociodemographic and 
academic variables of the study participants, their implementation of the health-related 
habits and preventive behaviors listed in the ECAC, and the participants’ knowledge of 
these and their adoption of these health-related habits and clinical behaviors (bilateral 
contrasts; p ≤ 0.05).  
          Results 
A total of 740 individuals participated in this study, of which 74.8% were women (95% 
CI [70.9–77.2]); 46.1% (95% CI [42.5–49.7]) were nursing students, 41.9% (95% CI 
[38.3–45.4]) were medical students, and 12.0% (95% CI [9.7–14.4]) were FM residents. 
The mean participant age was 22.10 years (SD = 4.68 years; range = 18–52 years; 95% 
CI 21.78–22.43]); 35.6% (95% CI [32.0–39.30]) were aged under 20 years, 49% (95% 
CI 45.0–52.70]) were 21–25 years old, and 11.4% (95% CI [8.9–13.8]) were between 26–
30 years old. 
The respondents were training or studying in the Faculty of Medicine at Francisco de 
Vitoria University (9.5%; 95% CI 7.4–11.6)], Faculty of Medicine and Nursing at 
Cordoba University (78.1%; 95% CI [75.1–81.1)], FC=M teaching unit in Ceuta (1.6%; 
95% CI [0.7–2.5)], or FM teaching unit in Cordoba (10.8%; 95% CI [8.6–13.0)]. The 
overall response rate for the study was 87.8%; and when considering the academic profile 
of the participants, 93.4% were nursing students, 62.10% were medical students at 
Cordoba University, 73.7% were medical students at Francisco de Vitoria University, and 
84.0% were residents.  
In relation to health-related habits, 12.2% (95% CI [9.8–14.5]) were smokers and 77.3% 
(95% CI [74.3–80.3]) sporadically consumed alcohol; 10.5% (95% CI [8.3–12.8]) were 
overweight and 1.6% (95% CI [0.7–2.5]) were obese; 34.2% (95% CI [30.8–37.6]) 
practiced physical activity 2–3 times a week or every day. Vegetables or fruits were 
regularly consumed by 54.2% and 59.3% of the population, respectively (95% CI [50.6–
57.8] and [55.8–62.9], respectively), and 23.9% (95% CI [20.8–27.0]) consumed red meat 
every day or almost every day; 29.9% (95% CI [26.6–33.2]) avoided prolonged exposure 
to the sun, and 50.0% (95% CI [46.4–53.6]) always used sunscreen (Table 1). 
Regarding the respondents’ opinions about the performance of screening tests (Table 2), 
90.6% indicated that they agreed that tests for the early detection of cervical cancer were 
important, 89.2% that mammograms to detect breast cancer were important, and 84.1% 
that the fecal occult blood test (FOBT) test for early detection of colorectal cancer was 
important. However, 8.8% said that screening for PSA to detect prostate cancer was not 
necessary, followed by 7.6% who said that mammograms were not useful. 
Table 3 shows respondents’ opinions about the performance of early detection tests 
according to their academic profile; significant differences were found for breast 
(p = 0.023), cervix (p = 0.006), prostate (p < 0.001), and colorectal (p < 0.001) cancer 
screening. In addition, 85.3% of the nursing students agreed that the PSA determination 
test should be carried out, in contrast to 62.9% of the FM residents who agreed with this 
statement.  
Table 4 shows the relationship between knowledge of the ECAC and the respondents’ 
own habits. A relationship was found between the knowledge of the ECAC and greater 
adherence to its recommendations among the respondents in terms of physical activity 
(p < 0.001), red meat consumption (p < 0.001), and avoiding prolonged sun exposure 
(p = 0.044). Table 5 shows the relationship between knowledge of the ECAC and the 
participants’ opinions about screening tests; no significant differences were found with 
respect to the four screening tests considered.  
Discussion 
This present study highlights the heterogeneous practice of the health-related habits 
recommended by the ECAC by medical and nursing students and FM residents. We found 
that FM residents were more aware of the risks related to smoking and being overweight 
but had a lower perception of the risk of sun exposure and alcohol consumption. Likewise, 
the participants were broadly in favor of implementing the secondary screening tests 
highlighted in the ECAC, with the determination of PSA levels having the lowest 
acceptance rates of the four early screening tests that were assessed.  
Knowledge of the health-related lifestyles of FM residents and healthcare students is of 
utmost importance, given its effect on their own health as well as how these professionals 
may impact or influence the habits of the population they serve (or others whose role is 
to transmit this preventive advice) in their practice [15]. As health workers in training 
[16], throughout their learning period, FM residents and medicine and nursing students 
develop knowledge, attitudes, and practices whose goals are to promote health and 
prevent cancer, progressively assuming the responsibility of providing preventive 
counseling to their patients. Research in this field suggests that the implementation of 
health-related behaviors among healthcare workers influences patients’ attitudes towards 
preventive counseling on healthy lifestyles [17]. In addition, several studies have found 
evidence for a positive association between healthy behaviors among medical and nursing 
students and their attitudes towards preventive counseling [18,19], with healthcare 
providers with healthier lifestyles being more likely to recommend these positive habits 
to their patients. 
The 2017 National Health Survey of Spain (ENSE) [20] revealed that 22.1% of the 
Spanish population are smokers, 36.5% regularly consume alcohol, 54.5% were 
overweight or obese, 56.8% regularly consume fruits and vegetables, and 52.4% 
frequently engage in physical activity. We observed a similar trend for physical activity 
levels and the consumption of fruits and vegetables in our study. However, a significantly 
lower number of our participants were overweight (11.4%) or obese (1.7%) and 34.2% 
of the respondents in our study regularly engaged in physical activity. The prevalence of 
smoking among our cohort was also 10% lower than that reported in the 2017 ENSE at 
12.2%. However, we were unable to adequately compare the alcohol consumption levels 
we recorded with that in the ENSE population because of differences in the way this 
variable was quantified.  
Regarding the health-related habits of PC health workers, a study conducted among 798 
professionals [21] indicated that 40% were physically inactive, 4.9% were smokers, and 
25% reported eating 0–2 portions of fruit a day. Another study carried out among PC 
professionals in Spain [10], found that 5.9% were smokers, 79.6% regularly consumed 
fruit, 19% were regularly engaged in physical activity, and 52.7% said they avoided 
prolonged sun exposure. However, compared to this aforementioned study, more PC 
professionals in our study smoked and regularly engaged in physical activity, while fewer 
students and FM residents in our study regularly consumed fruit or avoided prolonged 
sun exposure. With respect to smoking, a previous study conducted among FM residents 
at Cordoba University between 2012 and 2016, obtained lower tobacco consumption 
figures (6.5%) than in this study [22]. However, unlike our study, the data in this previous 
work was collected via personal interviews, which could perhaps justify the lower 
prevalence of tobacco use recorded in that work. Likewise, the prevalence of smoking 
identified in our study contrasts with the figures published in the latest EDADES (survey 
of the use of alcohol and other drugs in Spain) [23] survey which recorded an increase in 
daily tobacco consumption in 2017 compared to previous years. 
Our study revealed that there was an association between the respondents’ knowledge of 
the ECAC’s healthy lifestyle recommendations and their implementation of only three 
out of eight points. These results contrast with those reported for other PC health 
professionals [24] for which a significant relationship was found for five of these eight 
healthy-habit recommendations, revealing a stronger correlation between knowledge of 
the recommendations described in the ECAC and the practices personally implemented 
by PC professionals. However, the article indicates that the knowledge of professionals 
about the ECAC was low and, in turn, it was even lower among younger professionals 
working in healthcare for less time.  
Of note, the results of other studies seem to agree with our findings that most PC 
professionals and medical or nursing students agree that the FOBT, mammography, and 
cytology screening tests indicated in the ECAC are good methods for the early detection 
of colorectal, breast, and cervical cancer, respectively. However, there was less agreement 
about the usefulness of requesting a PSA determination to screen for prostate cancer. The 
PAPPS [24] does not currently promote the use of this screening method among 
asymptomatic people because of its potential to generate confusion resulting from its 
propensity to give false positives. Similarly, PSA screening is not included in the ECAC. 
In contrast, the U.S. Preventive Services Task Force [25] has recently changed its stance 
to now incorporate PSA determinations into its recommendations but clarifies that cases 
must be assessed on an individual basis [26].  
Our analysis of the link between medical and nursing students’ and FM residents’ 
opinions about performing screening tests and their knowledge of the ECAC showed no 
association between these variables, which contrasts with observations from another 
similar study carried out in PC health professionals [10] that showed a significant 
association with recommendations that screening tests for breast, cervical, and prostate 
cancer be undertaken. Several studies have shown that medical and nursing students had 
a poor level of knowledge related to screening tests for colorectal [27, 28], breast [29], or 
cervix [30] cancer. This suggests that their training in the prevention of these pathologies 
might have been insufficient and could perhaps also explain the results of our study. By 
analyzing our results according to the participants’ work profile, we revealed that nursing 
students were more inclined to recommend screening tests for breast, colorectal, and 
cervical cancer in our study. This may be because nursing degree programs consider and 
promote training activities related to health promotion and cancer prevention [31]. Thus, 
reviewing medical and nursing student cancer prevention training programs could help 
us to standardize their training related to the early detection of cancer. 
It is also important to mention the limitations of this study. Firstly, the results may be 
subject to volunteer or selection bias because the individuals most interested in cancer 
prevention were probably the most likely to participate in the study [32]. Thus, the true 
prevalence of ECAC-recommended healthy habits among our participants could have 
been overestimated. However, in many cases entire classes of nursing or medical students 
answered the surveys on the day they were administered without the participants being 
previously notified about the investigators’ intention to deliver a questionnaire. Second, 
in relation to the methodology of the study, certain University of Cordoba and Francisco 
de Vitoria University medicine or nursing courses were selected for participation in this 
study. This was done for operational reasons because the authors personally taught these 
classes to those courses. Third, we used the recommendations included in the third rather 
than the fourth edition of the ECAC [33] as the basis of this study. The latter [34] 
incorporates new recommendations, including the promotion of breastfeeding, limitation 
of hormone replacement therapy, promotion of hepatitis B vaccination in newborns, and 
human papillomavirus vaccination among young adolescents. It would be interesting to 
perform a similar study which incorporates these recommendations to evaluate the 
implementation of these recommendations among students in undergraduate and 
postgraduate training, as well as by health professionals themselves.  
In conclusion, this present study highlights the heterogeneous practice of the health-
related habits recommended by the ECAC by medical and nursing students and FM 
residents. We found that FM residents were more aware of the risks related to smoking 
and being overweight but had a lower perception of the risks of sun exposure and alcohol 
consumption. There was fairly unanimous agreement that the FOBT, mammography, 
cytology, and PSA determination screening tests should be carried out, although to a 
lesser extent in the latter case. Further studies will be required to incorporate the new 
recommendations from the latest version of the ECAC and to evaluate the differences 
between training programs on the prevention of cancer among medical and nursing degree 
students and FM residents. 
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Tables 
Table 1. Respondent habits and behaviors in relation to the recommendations of the 
European Code Against Cancer 
Habits and behaviors Absolute frequency (%) 
Tobacco consumption 
 














Avoidance of sun exposure  
 
Use of sunscreens 
Smoker (I have tried to quit) 
51 (6.9) 




Regular (every day/almost every day) 
120 (16.2) 
Regular (every day/almost every day) 
401 (54.2) 
Regular (every day/almost every day) 
439 (59.3) 








Smoker (I have not tried to quit) 
39 (5.3) 












1 or 2 drinks/day 






























































Table 2. Respondents’ opinions about the performance of the screening tests 
included in the European Code Against Cancer 
Screening tests                     Absolute frequency (%) 
 
Colorectal cancer (FOBT) a  
Breast cancer (mammography)  

















Prostate cancer (PSA) b 602 (81.4) 50 (6.8) 65 (8.8) 23 (3.1) 












Table 3. Respondents’ opinions in relation to the screening tests included in the 
European Code Against Cancer, according to their academic profiles 
           Screening tests                                                     Academic profile 
 Nursing student       Medical student          FM residents a                     p 
Colorectal cancer (FOBT) b 
                  Agreed 
                  Neither agreed nor disagreed  
                  Disagreed 
                  Unknown/No response 
Breast cancer (mammography)  
                  Agreed 

































                  Disagreed 
                  Unknown/No response 
Cervical cancer (vaginal cytology) 
                  Agreed 
                  Neither agreed nor disagreed  
                  Disagreed 
                  Unknown/No response 
Prostate cancer (PSA determination) c 
                  Agreed 
                  Neither agreed nor disagreed  
                  Disagreed 
































































Table 4. Knowledge of the European Code Against Cancer and respondents’ own 
habits regarding these cancer-preventive recommendations 
                             Habits and behaviors                                      Knowledge of the ECAC 



























Smoker (I have tried to quit) 











































































































Table 5. Knowledge of the European Code Against Cancer and respondents’ 
opinions about the screening tests included in it 
          Screening tests                                Knowledge of the ECAC 
            Yes                                  No                        p  
Screening for colorectal cancer (FOBT) a  
                  Agreed 
                  Neither agreed nor disagreed  
                  Disagreed 
                  Unknown/No response 
Screening for breast cancer (mammography)  
                   Agreed 
                  Neither agreed nor disagreed  
                  Disagreed 
                  Unknown/No response 
Screening for cervical cancer (vaginal cytology) 
                  Agreed 
                  Neither agreed nor disagreed  
                  Disagreed 































































Avoidance of prolonged sun exposure 
 






























Screening for prostate cancer (PSA b) 
                  Agreed 
                  Neither agreed nor disagreed  
                  Disagreed 


















a FOBT: fecal occult blood test b PSA: prostate-specific antigen; said that this test is not included in the ECAC  
 
 
